Vargas são de inteira responsabilidade dos autores e não refletem necessariamente a opinião da FGV-EESP. É permitida a reprodução total ou parcial dos artigos, desde que creditada a fonte. Smith [2014, 2016]) and Chow test. The rejection of the null hypothesis in the first test shows that financial events had impacts on Brazilian economy whereas rejection in the second is an evidence of contagion. Our estimates suggest that Brazilian industrial production dropped -9.34% at annual rate basis from
Introduction
After almost a decade from the 2008 turmoil, there's a consensus that the event was an unexpected, severe and had global impacts. Such unique event generated a great challenge, for both theoretical and empirical macroeconomics. Emerging and developed markets were affected in many dimensions and simultaneously.
In this paper, we want investigate two questions. First we test and quantify the effects that United State (U.S.) downturn had on Brazilian economic activity. Second we estimate whether these can be classified as an extraordinary event. This goal is similar to the contagion literature of financial crisis. Interdependence is seen as co-movement driven by fundamentals whereas contagion has to do with instability of traditional mechanism of propagation during the crisis when additional channels turn on (Pesaran and Pick [2007] , Forbes and Rigobon [2001] and Forbes and Rigobon [2002] ).
In order to address the first question, we use policy ineffectiveness test proposed by Smith [2014, 2016] . The test is based on the difference between the post-intervention realizations of the outcome variable of interest and the counterfactual based on no policy intervention using forecasts of exogenous policy variable. If the null hypothesis of no effect is rejected means that Brazil was affected by the crisis.
We opt to run Chow [1960] and Brown et al. [1975] tests, to investigate whether there is evidence of instability in the Data Generator Process when before and after crisis period are confronted.
If the null of the no structural change is rejected, we interpret it as evidence of contagion, i.e.
another channel of propagation was active during the crisis.
Our results suggests that Brazilian industrial production dropped by 9.34% on an annual rate from December 2007 till June 2009 using Pesaran and Smith [2014] test. Using our counterfactual estimate of what would have been industrial production loss if contagion did not happen, estimated loss amounts to -6,34% on an annual rate.
The paper has four sections. The first one is this introduction. The second section contains econometric methods are discussed. In the third section results are shown and discussed. Finally some final remarks are drawn in the last section.
Constructing a counterfactual
Counterfactual literature tries to deal with the lack of units by synthetic control method [Abadie and Gardeazabal, 2003 , Abadie et al., 2012 , Carvalho et al., 2016 . This approach relies on the idea that is possible to identify a synthetic control unit, using the information of a set of control units, and then check if, after some known intervention, outcome variable of the treated unit had a different path than the expected by the synthetic control unit.
Economist in applied macroeconomics exercises have to deal with Lucas Critique [Lucas, 1976] . Smith [2014, 2016] , Barroso et al. [2015] seek to avoid Lucas Critique by using only information set available before the adoption of certain macroeconomic policy to estimate the parameters of the model. The test is derived in a context of a dynamic stochastic general equilibrium (DSGE) model with rational expectations and adapt the previous test to an Autoregressive Distributed Lag (ARDL) model. (Pesaran and Smith [2016] ) Barroso et al. [2015] extend, under some assumptions, this approach by allowing for multiple policy rounds. Pesaran and Smith [2014] base their tests on the difference between the post-intervention realizations of the outcome variable and the counterfactual forecasts under the assumption of no policy intervention. Counterfactual estimates embodies pre-intervention parameters while the postintervention outcomes embody any effect of the intervention, for example, change in expectations or in parameters.
They start their analysis from the following model:
where X t contains endogenous variables. E t (.) is the future expectation of the relevant variables given the information set till time period t. Structural shocks, u t , are assumed to have zero mean, no serial correlation and constant variance matrix Σ u . The exogenous variables, Z t are assumed to have a VAR(1) dynamics. It is also possible to apply the test without exogenous variables, however, their inclusion increases the power of the test Smith, 2014, 2016] .
Assuming that all stationary conditions are satisfied, the solution to (1) is given by the VAR model:
where Φ and Ψ are the matrix with the parameters of the endogenous and exogenous variables, respectively and Γ is the matrix through which change in the parameters affects the variance.
The policy ineffectiveness test statistic is given by
whered(θ) is the mean policy effect calculated by the difference of endogenous variable forecasts values (X t ) using the pre-intervention estimated parameters, the denominator is the variance of In Pesaran and Smith [2014] , the null hypothesis is the inefficiency of a specific macroeconomic policy. In this study we define the U.S. downturn as the policy that affected Brazilian economic activity.
Testing for contagious
In order to implement counterfactual analysis, we estimate an Vector Autoregression Model as in (2) Table 2 shows the τ d for the whole period of the crisis. The null hypothesis is that the crisis does not affect Brazilian industrial production. The crisis negatively affected Brazilian industrial production with average yearly of -9.34%. This results can also be seen in Figures 2 and 3 .
Defining the crisis period
The results for contagious can be seen in 
Conclusions
In this note we investigate the effects of financial crisis events of 2008 on Brazilian output, specifically on industrial production output. In order to achieve this goal we apply the test of policy ineffectiveness proposed by Smith [2014, 2016] and rejected the null that Brazil was not affected by theses events. We also investigated whether there was evidence of contagion that is it was tested if industrial production overreacted to the shock. By that we want to collect evidence that the event can be classified as extraordinary. Our results suggests that Brazilian industrial production loss was about -9.34% on an annual rate from December 2007 till June 2009 using Pesaran and Smith [2014] test whereas an ex-ante conditional forecast based on actual value of United States industrial production index suggested a downturn of -6.34%. This difference can be seen as abnormal effect on Brazilian economic activity. There is evidence of structural change in the parameter of estimated model for the period of crisis.
